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3*>fe #31; ^"^^^^ «3HJ-fr Jl^sj- ^U^M nlel^-i; ^*Rr #31; *|b1p>3^ 

#<y$i*i» *i^*Rr #^ ^tLQ =l $mv\3.<£-& ^*r=- #31 ; ^ -a-^fl^H 

^}3t #<a«Hr #31; ^ ^shj- 3i^«- ^*i3 zi 31^3*^ *W7> # 

-l ^*H1 cfltb 49 b] ?>a. #<g^- ^<5Kr #31 ;s o]-^^t}. 

£ 4 

t^ig s^S, 3M#^ ^^(Embedding-skipping), #<$#S.. Wiener ^ 

Hi 
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3*1 ^Hr tfl^oflA^ t^l^j ^E-]n>3 ^-og * ^ # ^{The method for 
embedding Watermarks on the lowest wavelet subband and the extracting method} 

£ 2^ -g- i4= ^fl ^sq- ^El437} -g-^ DC^CLL ^-tfl<3)<2l 

5. 3^r £ t^] ^Bip>3 #<y#*H tfltr ^SL. 

5. 4^ £ 3£] ^b]p>H 

300: ^b]p>3 310: Wiener ^B) 

320: ^b]p>3. #<3-¥- 330: *|E^n>a 
340: oi^^Ji ^^h. goo: flB)P>H 
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<11> £ ^^^^^^oflA^ ^Eiu>3 ^"^ ^ ^#"o^^] ^ 3 

oH, iLt} tfAflslfe $M#fi sl^^Hr £fl^(DC^-g- <^^)oflA^ $JiH*>H a}, o]7j-^ 

<12> c^l^ >§iL A]t|H ^^#^^1 ^E^ ^ z}-^ U|1B^3.7> ^Sl iL^Jl cflol^ 

^lJL*}Bl7l^ ^ ^^7l#o] ^^-6fl rtj-ef, iLrliL, ^ t^ig 

7}*1 ^ ^IL2] ^rfl<4 oj-i. oy^}^ ^ 4^1 £ ^£7} ^^JL $M nfi-g-ofl 

*)1<£5]&_o^ , ^^P>sg (digital watermarking) °]&, ^v)v]o] x$\o]&\<>\ tfl^-ofl a> 

^-O] A]Z]-^O.S. ^l*>7l <H3* aj^fg Aj-^al, ^AAl ZL ^if 
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3t! ^ 5? ^^el, tfl-g-^- ^ 5U^r #oi^ (robustness) °1 ^-*H 

<>|o): *Vc}-. 

*r ^R3°j2- 9in ^^HH ^Sl7l c^^ZL, #ol^£- ^ti_V^O.S. J1^4 <g 

<i5> tq^i^ ^Ein}^ 7l ^ofl sa°i^. « 7} 

<ie> *H ©ll- 3} (wavelet) H o v ^ fl^Wsg £r, u^M^-fr n^}7) ^sfl LL 

<17> *r^l^-, ^°fl JPEG20004 ^ 7l#o] ^J-^-ofl n}-^, ^eflsl ^n}^ 

JL^, ^3 ^oll cfl^fl #ol^o] igo^lfe ^l^ol olcf. 

<is> SlH^ tfl^o] dc ^^.cg^ofl flB^P>a -S-^SlJl SZ^.^, ^ 

<19> £ A o V ^*t ^211^ S^-fr ^^*>7l 

<y ^3 , zL<y-^(jpEG2ooo fo *3 , #-g- ^ 
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4# #2}-^ €■& DC^£ <8^-8- flBWH #<y<3<*j o_3. 

is}JL, zl ^Sj-#(LL n )^- -H^4 ^e]^*H ^3r°l *fl?m ^s^^-(LL n ') 

-i" ^*Rr #711; #71 ^B]P>3. #°g<3^ ^Eiu>H7} #<a« 5^ 31*1-1- *l^Rr 
^ H ^b^V^I^- >$#*Rf #7fl; #71 €^-#(LL n ) Tfl^&sl ^-#^£§ Zl 

3|*H # 7 ] ^b)p>h #°g^^^l A $1*W tflt!- #°J#-£(X)«- ##*Rr #711; #71 ol^l^ 

^^ofl fii«(i 71^3^ #<y^*H -^71 ^Eip>a<i^ ^v^o.^ sa<H, 4 #°^*i 

^ ^tb €3*#(LL n ) 31 nlE^#(LL n 1 ) 3l^r3M- #Jl «liil^ ^ *fl# fl^Sl 

#°J#£(A)# 7)^SL5L ZL $\^v}EL&°\) 4^ €3-#(LLn) 31^* ^^*H ^MS* # 
<3*Rr #711; £ #71 ^e!p>3. #<3iL3. #^*1 €^-#(LL n ) 31^&°1 #7^sl 31^r3Hl 
«l*fl *ti# #^#£(X)» 7l^o.S ^ol# x>ol7> ^ 7^^- zl 3l*H cH*V 4q^p>H ^-g- 
>S§f*Hr #7ll;l- 3t#^nl-. 

2Lth #71 ^#^7} ifl^ SlH-g^ ^^^sj.^ tfl^oflA^ Cl^^ ^-1 

E^n>H ^# #^£r, flE^H ^1 ^1^1* =L #<Q*]9\- eflU ^ 

^ X ^£-<g^-g- ^^n>H ^#^^0.5. *>ZL, #71 ^#^^S1 ^^-#(LL nE )ofl tfl*|| 

*r*8*M ^171^ ^lE^2}-#(LL nE ')# ^#*Kr #711; $|EMa ^#31 

*1* ^l^Rr oi^i ^ l0 fl trj-el- zl- ^#^*HH^ ^S}-# 31^4 "leUHJ- 31^3** # 
5L tilm^^ flelp>a^(W E (i))* #31; A}-g-7}3.JfE| 71 (key) «3^^o> 
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^ ^ *}-§-] 

<22> o^}, ^ofl u}^ ^Jf ^ 51 ^-fr %VS^><^ ^Ml*l ^^*>7)S *>t}. 

<23> 51 l£- -g- ^^<^1 ^ ^l^^Sj-^^^CDC cg«)oflA^ £|EiP>H ^* 51^^ ^ 

<24> £ i-g. ^-2:^, ^- ^^8-, ^ ^^"(110)^: €*Hr n-sfl'S^ 3H«1 ^fl 

^>jl ojufl <g<>|^^ 7-1 ^sHr cfl^(LL n )^l DC^ofl ^j^fat ^W.(SIOI) 

<25> ^T, ^7lS}- ^ 2] 7^3}-^ cflQ^j ^ n>3-# ^^l nfl-g-ofl JPEG"2000 

^^1 21*11 

<27> 51 2^ $)M-&^ ^^Hl nf^ ?|ol^-^ cj^sq- DC^^^ 371 ^Tll* ^.o^^ji otonj , 

51 a]^ a>sf ^-o], M >N 371^ ^avo n _ eflli o fl o] n DC^^^ 37^ 

M N 
2" 2" o] 
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<28> ^ 7 )9\. go], QM. ^a o V( 110 )^- $\B\v}=L<go] go] ^ofl t^ej- 2} ^ <i| n - e fl^^ ^.sH 

o. dc^^s] a.7i7> ^eMs ^-^^-^1(300)^ DC*j^°J LLVftfl 0 ^ & 

<29> ojafl, # 7 ] ^ E] u}H ^#*1 (300)tt ^)~§-*H ^ «fl Keyl 3l Key2 &M1 tcfs^ 

$\tW3. ^}o]^^s]. z$ $B\v}3.2] #9j^*ll- ^*}oL, ^ <H*H1 rq-S. ^o^^o^ ^yj- 



<30> SE^V, ^71 ^]E^>H ^-°J^](300)S^-Bl ^)Eip>H7> #<gig DC^^(LL nE ^-cfl^)ol <£o] 

^1^, °ll 4*1*1 <3<*(LH, HL, HH ^ n-efl^5. <*j 31 

*£«r*H ^eMH7> ^-oi^ jis}-^^ °H*1(120)-1 9i7ll ^tK(S102) 
<3i> ^ > s_ 3^. $)e)u}H ^-^^1(300)^1 cflt> 1-^- ^^oIji, £ 4 ^ ^E^>a. 

(300 ^El^^g- £ a1*V ^^014. 
<32> £ 3<>\)*] t ^7} $]&\v}3. ^^1(300)^, Wiener ^(310), $\t\v}3. #°J^(320), 

ol^i^i ^^(340), $\^\v}3. ^^(330)5. ol^oi^id-. ^7} ^£ 
°J°J^ ^) 31 SIM #3 ^ ^€-§r ttS- *Wv}3L (300)^1 9J ^^^.i7} % 

<33> ^V 7 l Wiener ^E-l(310)^ *\}7j $ E| ^ °J LL n ^tfl ^1 « 

n *ati*m LL n '^fqi^^ #^*vnf. °m ^ cfl^ LL n n^ti^- 

ZL LL n ' Tfl^rSM" ti^H ZL Jl^Sl- Sl^5Ll ^A>^>JL ZL Jl^Bf <i)^.£ ^ ^ E-| D>3. 
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JI 5»1«-^^<H1 tH*fl ^-^1^^; ^^>7l ^^-Olcf. 

<34> ^o^ S a^ #7] Wiener €^(310)^ ^>q^ flo]^ LL n -r-^^°1] iflsfl jl^ 

<35> ^-71 ^Bjn> a ^^-^-(330)^ A>-g-7}ofl Keyl 3H1 4^ ^El*}3. 3lolEi<i 

(W(i))^: <#7] *mv\3L #^-¥-(320)3. 4| 3*1-3. e^lEi^ 'l'^ '-1'^ 

^ Keyl « ^^§>7fl ^*fl*14. 

<36> Aj-7] <y^^;t± ^^^-(340)^ 7.}-g-*Hl o}sfl <y <g^s]^. Key2 3H1 ^5}- Sl^i 

^J±(idx(i))l- 49^«H A oM ^eWH ^ Jf(320H Tfl LL n ^-cfl^vfl <$ ^\3_ 7 \ sf\2\ 
^Ji» «&is|^r. T&M.^ Key2 &H1 nj-ej- 3*fl*lfe €^ a]€^S>M -o'jz)- '1' 

<37> a o V 7 ] ^E^>3. #^(320)^ ^"71 <=Q*1^ ^^.(idx(i))^ 4 V 7l cfl °1 E"| *ii 

(W(i)), ^ ^> 7 i LL n ^-rfl^ T^l^^oi}- n. JL^ ^E^^ Aj- 7 1 LLn' Tfl^^M; zfzj- <^«K^ 
^ ^ LL n ^ M S}-^^ olofl of e|- LL n 7)}^&-2r ^f>}7]^ ^^SLsL^ 



24-10 



^0 



1020030068930 2003/11/18 

<38> £ 41- #2:*}^, ^E^>a i^^^r, ^ ^3, <^ §m LL n -^tfl ^ (Wiener ^ 

^3*1 n-efl*i 3H-g-^ ^ or igi na i LL n ^-^^^^, <^1*> 0_LL n ^e}- z}- ^ 

*H « ^#£U)!- ##W.(S401) 

<39> ^y] ^Zj-JEU)^ LLn 7^1^^4 ^E^£ LL n ' 7}]^fc>£] ^>ol7 r ^ #ZH#-° 

Jg. -FMSUE^ is}7) sftifr ^oJeL, <2]Jj!-<i] ^Z*SLg. *m LL n ^ oi 7 | nfl^ofl 

^ #91^ £JL ^E]n>H« ^^*f7fl ^#*}7l ^71 ^l^^ol ^ 

<40> oil- <^H, £ w^ej-^i*]- ^Al^SAi, 0_LL n ^-tfl^ z}- ^*Ki,jH rfltr 

NVFCnoise visibility function)^ $\tfv}3. \ )-§- (1),(2H z}- 

<4i> 2 

M,/) = S < -(l-JWP(u))+ SfNVFtU) (2) 



<42> 



037HH, ff 2 (V)i=- o^^l (i.j)l- ^Ojg. ZL ^<^H1, 5>§ « *l<*-g-AV 

2 

SKlocal variance)!-, ° 0_LL n <3^°)H<^ ^tfl ^-aV^ (maximum local variance)!: ^ 

D l , S e sf S f ^ AA ^7]l^"g-(edge region)*]- ^E]-^^ (flat reg ionHl rflsfl X3}^\ 
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^*fl-g- -a-SJ^S- ^t°14. hMJ-^SMISt S e =15, S f =5, 9=150 ^AS ^ 

<43> o)Q\. £o] f M}-^ ZL #<£s%x)d\)*\^ ^ ^Tjl^^^f ^el^<*M 

<44> LL n ^tfl^ zj. o^ H ) cfl«fl ^-ojzj-i7]- ^#5)^, Keyl ^ Key2 *g 

^w>JI,(S402) LLn-^-cfl^* LL n '^<3 ^ ^,(S403) ^ Aj-<yo^ H j rfl^fl 

€4.(S404) 

<45> o]e^ ^E»H ^^HM Cfl*l HCf ^3*1 ^el^ ^ Jl#J£7}- Cf^-o] 

(3)3f £ 5S ^f-sfl ^rf. 



<46> 



for t = 1 : wm_ length 
if (*<*) = = +1) 

if ( LL H (t)<LL Ud+/(d) 

New LL n (t) — LL n (t) 4- A(0 

efo? if ( w( 0 = = -1) 

if ( LL M G) >LL (3) 

Atew LL M 0) - LL M (z) - A(t) 

end 

eke it ( « 0 LL M ( t) - LL„G) || > 3<*(d) 

New LL n {i) = 0_LL n (t) 

end 

end 
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<47> (3) gc^. 5L 5* #<yi (i)# IS. 2:71 ^^*V ^,(S501) ^ # 

*i] $)E]n>H #<^*H1 tflsfl ZL LL n ^ EM=L» ^ *>ul , (i)» VA 

Al7l^Ai ^El4a^1 « LL n (i) A*r&% ^*\7\\ QA. 

<48> olnfl, ^ ^^lGHl Cfltb ^B^>3 ^ W(iH ^-f , ^ LL n 7fl^^(LL n (i)) 

2f LL n ' Tjl^^l #<y#5Ll- 3KLL n '(i)+X(i))^ «1 5I?>y<*US502) LL n (i)7> LL n '(i)+ 

A(i)l4 3711 51^ LL n (i)^ 711^^ ZLcHs -fM^ji, LL n (i)7> LL n '(i)+\(i)J±4 *M- 

LL n (i) Tfl^&vg- LL n '(i)+A(i)ilS *1«:3H ^ ^l^rfcHl X (i)°l#-<l 

3L)°1 0.^1 *!-^-.(S503) 

<49> <^7HH ( #7} \(i,j)7> ^*1 (i.jHl tfltb X^Hl ti^, #71 # 

<50> tiV^ofl, sflig- ^^(D^l ^Elpfs^ W(iH '-l-ol ^ o.^, LLn 7ll^^(LL n (i)) 

^ LL n ' Tfl^M ^>*V ^(LL n '(i)-\(i))# «1 ^04,(3504) LL n (i) Tfl^sM 

LL n '(i)-A(i) &SLi} zl LL n (i) Tfl^Shfr ZLcflS. -8-*lS}ZL ( LL n (i) 7fl^£M LL n '(i)- 

&iL4 # 3-*Hr LL n (i) Tfl^SM- LLn'(i)-X(i) x]^*.^ =L Tfl^^Ml 

1}^°} ^ ^ *>4.(S505) 
<5i> t L ^- y ^ 7 }<% Qo] <r 5E^r '-1'^ ^E^H^Ml 4^ LL n (i)^ Tfl^SM- Jf, 

H <£^€ 3l^r&4 sfl^ 2]^ 0-LL n (i) *}°}7} zl ^^JL^ 3tifl(3X(i)) 

3.711 ^ ^4", °1^ ^ ^E4p}3^ ^<IS}-7> 3.711 Si Dl f^ES. t£ 

w cMW.(S506 ^fl*l S509) 
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<52> o)^ ^b)p>h^ ^<a^^ W(i) ^#Al o,^ # ^ti]-^ ^ 

^^*1 ^E^n>HS ^ 
<53> ^£r, ^7)9\- ^o] ^>3}O.S ^M^l^ ^ tfl«fl fl^P>H^ 

W(i)* 121 ^*!: 3s(S510) o]s^V 4^^- 51 ^«8*H #4 

^^.(S405) 

<54> ^, ^7] ^^p>3^^ 1S| <£o]x)±i €3€ LL n Tfl^sM- cfA] Wiener ^ 

(310)5. II LL n ' Tfl^St-i- 3" -SHJAAl'SS. ^7} S501 #31 vfl^l #7] 

S502 #7|H 14s} ^MH^ ^ #<3*H 33*}^ DC^^(LL nE )# t^Ml 
€tf.(S406) 

5^. ^, ^4^^7V ^7>*H1 4^, H #33^ LL nE (i) 741^^ 0_LL n 7^ 

#301 33;*! 3 0.3. ^7H>rf7> SA^r °l#<Mfe 3.1%$]°] <&%3± #3-°3L -fr*m 

A. 

<56> ^^7>S.A^ ^}§Kr S^^S*.* J1^*H 

^A7> Sa-S.^, €■ ^^H^r wV^*V ^a^saI 91^ LL nE (i) Tfl^&o] 71 

3 ^3*1 ^ 1051 ^§£21 HV^Aj-ol^ ^S^tf. 
<57> ^ > £ 6 f ^ ^ofl flE|n>a ^#^*1(600H1 tflSb 1-^- ^3£olcj-. 
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€ ^^l^r ^HSr n-efl^S. ^ojM.^ £-*fl*H II ^l^r^Hr rfl«^o] LL nE ^-^^^r 

<59> ZL^JL, LL nE ^-cfl^^r Wiener €£1(610)1- **fl ZL aL^B^^o] ^7^ LL nE ' 

<3uL, LL n g LL nE ' ^l^^ol ^)E^>a ^#^(620)S ^^^cf. 

<eo> S *v, <y^^^i Aj^«. (630 )^ A}-g-*H o^sfl <y^£]^ Key2 ^ o]^^. ^ 

(idx(i))l- ^7) $\B\v}EL ^#Jf(620Hl LL nE ^-tfl^^ $)Z-WEL ^Mt^H*l«- <£3 

<6l> ojofl rcj-e}, ^-71 ^E^Va. ^#^-(620)^ Zf ^#^*H <M IL LL nE (i) 31^-4 LL nE 

'(i) 3l^3b8: HliE^H 4^ ^«H4 (4)°fl t^-e^- ^-^^ ^pV^I W E (i)# 

<62> 

W^(0 = - 1, if LL nE < LL nE (4) 
W E (t) = + 1, otherwise 



^f, LL nE (i ) ^l^^o] LL nE ' ( i ) A^r^A ^-f^r flB)43f ^#*>JI, n 

ath $\^v}EL ^-^(650)^ A>-g-^>7> <^tr Keyl 3H1 4^ ^B^rfll 
W(i)# ^ D r3. «) ^(640)3. ^^W. 

Ojofl TCj-E)-, ^V 7 1 ^E^|P>^ «llE^-(640)^ ^-71 ^EMHl W E (i)4 ^2fl 

^eKh<I W(i)#^ ^^(Correlation)?* ^^r* **fl n. £|Einl-3 dH^^o] -H-a}£ 
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(Simility)* ^*\5L, =l -^KE&CSimilityH ±^9] °j7«:y.t} $\Z-M3-7} 

iLH(trade-off) Sfl^ ^ & , ^£ 7H& ^E^>^i « 0 >HHH -fr-§-*}7ti A}-g-^- 

^ Sit*. 

^^^1 ^- 7]^^ ^Alol oltfjl ^ ^olcf. 
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i] 

-a-«a*a^^ ^^HLL n )# ji^m- ^^*h ^4 -s*<>i ^1^^ *isi3Hi-(LL n , )-a- 

cfltb ^H^HCX)* ##*Hr #711; 
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[3^* 2] 

^ 1%H1 5A°H, A oM Ji^sj- ^£ *fl7i #7fl^, 

Wiener ^3*8* ^-sfl #7l $^v}3. ^^^^ 3HHH ji^sj- *||7l*Hr 3* 

[^T 1 ^- 3] 

*(t.» = S e - (l-NVF(i,f)) + SfNVKi,f) (2) 



a 2 (U) : <H*Ki,j)» ^^^-S. n ^<^<Hl cfl*l *]<*j -g-^. 



2 



Se, S f , 9: #°j7j-£ S^tf. 
4] 

*« i%hi &°h, #71 ^EiB>3L #-<a^fe, 
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#°^*H 1^ ^B]p}3t #^Rr , =L ^# 7fl^^(LL n (i))2l- n]s]3^ 
31^3H1 ^^£1- 7RV?V iKLLn'CD+XCi))* Hl^H, 

5] 

*ll i%Hl 5fl°H. $|BKa ^1^, 

# #°tRK£« ##tt ^(LL n '(i)-X(i))* tiling, 

W# 3l^r& 0 l #71 ##&J±tf ^o.^ zl «3HJ- Tfl^-g- ZLcflS. ^1^>ZL, 

€^ ^l^r^ 0 l ^71 ^^Cl- # 7J o.^ ^5l-A o V Tjl^^M; #71 ##&ilJL «| 

6] 

#7i ^^p>asl #^as ^€ ^s)-# Tfl^^ni- ^eWa. #°J^ ^ ^sj-tf 31^ 

& ^ ^>°17> n #<8#S.£\ 3«fl °1#°1 ^ 7j-f ( aj^ ^5|.# Tfl^ltos. -f^l^LS.*) $] 
Ein>HSl #og^. A$^S}^ ^^SLS. *}±r ?Mf5J a^^MK* tfl^oflA^ ^ E^f 
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^ si^w ^£on 4^ 4 #<g$]*H ^Ei4H^t o> 



[3^8- 8] 

JI^ ^^Ol ^B^A o V (LLnEl) ^. c^; 

"l^SHJ- 31^r&# tiling fl^u>a^(W E (i))* 4-#*>fe £31; 

A}-g-7>5L^Ei 7l(key)3M: °J^^> $13*1-3 #<a*13 $J3 D VH«a(W(i ))£ ^«H=. cj- 

^r°l MsiMtf^H $13*>a ^lH-^* %7$f>}^ ^)-s. °] -f-^ *j - ^ 

91 
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